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DETAILED ACTION 
Amendment 

1 . Acknowledgment is made of applicant's Amendment, filed 01 July 2009. The changes 
and remarks disclosed therein have been considered. 

Claim 22 has been added by Amendment. Therefore, claims 1,4-10, 13-17 and 20-22 are 
pending in the application. 

Specification 

2. Claims 8 and 22 arc objected to because of the following informalities: 

In claim 8, the claim dependency appears to be in error; it will be understood to depend 
on claim 7 (instead of claim 1). Further, "both first and second" should be —both said first and 
second--, and "is equal to a first and second expected states" as -are respectively equal to first 
and second expected states-. 

In claim 22, "having" should be —has--. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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4. Claims 1, 4-10, 13, 14, 17 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Pat. No. 5,996,091 ("JONES") in view of U.S. Pat. No. 6,611,040 
("GELSOMINI"). 

Regarding claim 1 , JONES, for example in Figs. 3a and 3b, discloses a method of 
verifying a state of an element (for example, an element of memory 304 in Fig. 3a corresponding 
to VERIFY DATA 0 in Fig. 3b) comprising: determining if the state of the element (VERIFY 
DATA 0 in Fig. 3b) is equal to an expected state (DR0 in Fig. 3b) using a verify circuit (308 in 
Fig. 3a; see also Fig. 3b); and outputting a valid signal (FAST VERIFY OUTPUT of 390 in Fig. 
3b) if the state of the clement is equal to said expected state (if VERIFY DATA 0 is equal to 
DR0 in Fig. 3b; see also column 4, lines 21-27). 

JONES also implies that fuses (or antifuses), flash cells and SRAM cells are equivalent 
elements for the memory disclosed in JONES (see for example column 13, lines 23-26). 

JONES does not disclose that the element comprises a thin oxide gated fuse having an 
oxide that is less than 2.5nm thick and that the state of the element is a state of the electrical 
resistance of the element. 

GELSOMINI discloses a thin oxide gated fuse (as described in paragraph 50 of the 
instant application) having an oxide that is less than 2.5nm thick (see for example column 4, 
lines 2-6 and claim 5), wherein a state of the fuse is a state of the electrical resistance of the fuse 
(i.e., the state of the fuse/antifuse is determined by, or based on, the electrical resistance/ 
conductivity of the fuse/antifuse, which is inherent for fuses/antifuses; see also column 7, lines 
16-22). 
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Therefore, it would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to substitute the memory element of JONES with a thin oxide 
gated fuse of GELSOMINI having an oxide that is less than 2.5nm thick as an optimum 
thickness, as an equivalent memory element recognized in the art (JONES, column 13, lines 23- 
26), such that the state of the element (for example, VERIFY DATA 0 in Fig. 3B of JONES) 
would be determined by, or based on, a state of the electrical resistance of the element (as 
implied in, for example, GELSOMINI, column 7, lines 16-22), for the purpose of minimizing the 
voltage and duration of a programming pulse for the memory element (as implied in 
GELSOMINI, column 4, lines 2-6) with a reasonable expectation of success. Further, 
discovering an optimum value of a result effective variable (the oxide thickness) involves only 
routine skill in the art (see MPEP 2144.05 I and II). 

Regarding claims 4-8, the above combination further discloses sensing the state of the 
clement (to obtain VERIFY DATA 0 in Fig. 3b of JONES, as applied to the above combination; 
see also sense amplifiers S/A 132 in Fig. 1 of GELSOMINI); 

generating a high signal if the state of the element is equal to said expected state (the 
output of 390 in Fig. 3b of JONES, as applied to the above combination; see also JONES column 
4, lines 21-27); 

generating a low signal if the state of the element is not equal to said expected state (the 
output of 390 in Fig. 3b of JONES; see also column 4, lines 21-27); 
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wherein determining the state of the element includes determining states of first and 
second thin oxide gated fuses (for example, VERIFY DATA 0 and VERIFY DATA 9 in Fig. 3b 
of JONES, as applied to the above combination); 

wherein outputting a valid signal includes determining if the states of the both first and 
second thin oxide gated fuses (for example, VERIFY DATA 0 and VERIFY DATA 9 in Fig. 3b 
of JONES, as applied to the above combination) are respectively equal to first and second 
expected states (for example, DRO and DR9). 

Regarding claim 22, the above combination discloses the method of claim 1 , but does not 
specifically disclose that the thin oxide gated fuse has an oxide that is less than 2 nm thick. 

However, GELSOMINI, in the above combination, discloses the low end of an oxide 
thickness range as "about 2 nm" (see for example column 4, lines 2-6 and claim 5). 

Therefore, in view of GELSOMINI, it would have been obvious at the time the invention 
was made to a person having ordinary skill in the art, with a reasonable expectation of success, to 
use an oxide thickness less than 2 nm, as an optimum thickness, since discovering an optimum 
value of a result effective variable (the oxide thickness) involves only routine skill in the art (see 
MPEP 2144.05 I and II). 

Regarding claim 9 , JONES, for example in Figs. 3a and 3b, discloses a method for 
verifying a state of a memory device (304 in Fig. 3a) comprising: comparing a state of a first 
element (corresponding to VERIFY DATA 0 in Fig. 3b) to a first expected state (DRO in Fig. 
3b), and generating a first signal (output of 380); comparing a state of a second element 
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(corresponding to VERIFY DATA 9 in Fig. 3b) to a second expected state (DR9 in Fig. 3b), and 
generating a second signal (output of 389); and outputting a valid signal (FAST VERIFY 
OUTPUT of 390) if both said first and second signals are the same (the XNOR function of 390). 

JONES also implies that fuses (or antifuses), flash cells and SRAM cells are equivalent 
elements for the memory disclosed in JONES (see for example column 13, lines 23-26). 

JONES does not disclose that the first and second elements are thin oxide gated fuses 
having an oxide that is less than 2.5nm thick, and that the state is a state of the electrical 
resistance. 

GELSOMINI discloses a thin oxide gated fuse (as described in paragraph 50 of the 
instant application) having an oxide that is less than 2.5nm thick (see for example column 4, 
lines 2-6 and claim 5), wherein a state of the fuse is a state of the electrical resistance of the fuse 
(i.e., the state of the fuse/antifuse is determined by, or based on, the electrical resistance/ 
conductivity of the fuse/antifuse, which is inherent for fuses/antifuses; see also column 7, lines 
16-22). 

Therefore, it would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to substitute the memory element of JONES with a thin oxide 
gated fuse of GELSOMINI having an oxide that is less than 2.5nm thick as an optimum 
thickness, as an equivalent memory element recognized in the art (JONES, column 13, lines 23- 
26), such that the state of the element (for example, VERIFY DATA 0 in Fig. 3B of JONES) 
would be determined by, or based on, a state of the electrical resistance of the element (as 
implied in, for example, GELSOMINI, column 7, lines 16-22), for the purpose of minimizing the 
voltage and duration of a programming pulse for the memory element (as implied in 
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GELSOMINI, column 4, lines 2-6) with a reasonable expectation of success. Further, 
discovering an optimum value of a result effective variable (the oxide thickness) involves only 
routine skill in the art (see MPEP 2144.05 I and II). 

Regarding claim 10, the above combination discloses the method of claim 9, with the 
exception of outputting a valid signal if both said first and second signals are high. It would 
have been obvious at the time the invention was made to a person having ordinary skill in the art 
to output a valid signal if both said first and second signals are high (and modify accordingly the 
comparison logic of Fig. 3b of JONES; also compare, for example, Figs. 16a and 18a), since 
such designation of a logic state to indicate a result of a logic operation and a corresponding 
logic circuit modification require only routine skill in the art. 

Regarding claims 13 and 14, the above combination further discloses determining if said 
state of said first thin oxide gated fuse is equal to said first expected state (via 380 in Fig. 3b of 
JONES, as applied to the above combination), and determining if said state of said second thin 
oxide gated fuse is equal to said second expected state (via 389 in Fig. 3b of JONES, as applied 
to the above combination). 

Regarding claim 17 , JONES, for example in Figs. 3a and 3b, discloses a method for 
verifying a state of a memory device (304 in Fig. 3a), comprising: setting a first expected state 
(DR0 in Fig. 3b); sensing a state of a first element (to obtain VERIFY DATA 0); determining if 
said state of said first element (VERIFY DATA 0) is equal to said first expected state (via 380) 
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and generating a first signal (output of 380); setting a second expected state (DR9 in Fig. 3b); 
sensing a state of a second element (to obtain VERIFY DATA 9); determining if said state of 
said second element (VERIFY DATA 9) is equal to said second expected state (via 389) and 
generating a second signal (output of 389); and generating a valid output (FAST VERIFY 
OUTPUT of 390) if both said first and second signals are the same (the XNOR function of 390). 

JONES also implies that fuses (or antifuses), flash cells and SRAM cells are equivalent 
elements for the memory disclosed in JONES (see for example column 13, lines 23-26). 

JONES does not disclose that the first and second elements are a thin oxide gated fuse 
having an oxide that is less than 2.5nm thick, and that the state is a state of the electrical 
resistance. 

GELSOMINI discloses a thin oxide gated fuse (as described in paragraph 50 of the 
instant application) having an oxide that is less than 2.5nm thick (see for example column 4, 
lines 2-6 and claim 5), wherein a state of the fuse is a state of the electrical resistance of the fuse 
(i.e., the state of the fuse/antifuse is determined by, or based on, the electrical 
resistance/conductivity of the fuse/antifuse, which is inherent for fuses/antifuses; see also column 
7, lines 16-22). 

Therefore, it would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to substitute the memory element of JONES with a thin oxide 
gated fuse of GELSOMINI having an oxide that is less than 2.5nm thick as an optimum 
thickness, as an equivalent memory element recognized in the art (JONES, column 13, lines 23- 
26), such that the state of the element (for example, VERIFY DATA 0 in Fig. 3B of JONES) 
would be determined by, or based on, a state of the electrical resistance of the element (as 



Application/Control Number: 10/757,259 Page 9 

Art Unit: 2824 

implied in, for example, GELSOMINI, column 7, lines 16-22), for the purpose of minimizing the 
voltage and duration of a programming pulse for the memory element (as implied in 
GELSOMINI, column 4, lines 2-6) with a reasonable expectation of success. Further, 
discovering an optimum value of a result effective variable (the oxide thickness) involves only 
routine skill in the art (see MPEP 2144.05 I and II). 

5. Claims 15, 16, 20 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Pat. No. 5,996,091 ("JONES") in view of U.S. Pat. No. 6,611,040 
("GELSOMINI") as applied to claims 1 and 9 above, and further in view of U.S. Pat. No. 
5,384,746 ("GIOLMA"). 

Regarding claims 15, 16 and 21, the above combination discloses the methods of claims 1 
and 9, but does not disclose mirroring and comparing reference and fuse currents, or that the 
verify circuit comprises a current amplifier. GIOLMA discloses a current amplifier sensing 
means (12 in Fig. 1) including mirroring and comparing reference and fuse currents (see for 
example Fig. 1 and column 1, lines 50-65; see also column 3, line 17 through column 4, line 25). 
It would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to incorporate a current amplifier sensing means including mirroring and comparing 
reference and fuse currents (similar to that of GIOLMA) in the methods of the above 
combination (for example, to obtain VERIFY DATA 0 in Fig. 3b of JONES, in the above 
combination), for the purpose of preventing a false reading of a data fuse (see for example 
GIOLMA, column 1, lines 66-68). 
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Regarding claim 20 , JONES, for example in Figs. 3a and 3b, discloses a memory device 
comprising: at least one memory cell (within 304 in Fig. 3a); at least one verify circuit (308) 
connected to said memory cell; sensing a state of said at least one memory cell (to obtain 
VERIFY DATA 0 in Fig. 3b); at least one exclusive nor gate (390 in Fig. 3b) connected to said 
verify circuit; and a logic gate (380) connected to said exclusive nor gate generating a valid 
signal (see Fig. 3b). 

JONES also implies that fuses (or antifuses), flash cells and SRAM cells are equivalent 
elements for the memory disclosed in JONES (see for example column 13, lines 23-26). 

JONES does not disclose at least one reference cell; and that the at least one memory cell 
has at least one thin oxide gated fuse having an oxide that is less than 2.5nm thick, and that the 
state is a state of the electrical resistance. 

GELSOMFNI discloses a thin oxide gated fuse (as described in paragraph 50 of the 
instant application) having an oxide that is less than 2.5nm thick (see for example column 4, 
lines 2-6 and claim 5), wherein a state of the fuse is a state of the electrical resistance of the fuse 
(i.e., the state of the fuse/antifuse is determined by, or based on, the electrical resistance/ 
conductivity of the fuse/antifuse, which is inherent for fuses/antifuses; see also column 7, lines 
16-22). 

GIOLMA discloses a sensing means (for example, 12 in Fig. 1) including a reference cell 

(22). 

Therefore, it would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to substitute the memory element of JONES with a thin oxide 
gated fuse of GELSOMINI having an oxide that is less than 2.5nm thick as an optimum 
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thickness, as an equivalent memory element recognized in the art (JONES, column 13, lines 23- 
26), such that the state of the element (for example, VERIFY DATA 0 in Fig. 3B of JONES) 
would be determined by, or based on, a state of the electrical resistance of the element (as 
implied in, for example, GELSOMINI, column 7, lines 16-22), for the purpose of minimizing the 
voltage and duration of a programming pulse for the memory element (as implied in 
GELSOMINI, column 4, lines 2-6) with a reasonable expectation of success. Further, 
discovering an optimum value of a result effective variable (the oxide thickness) involves only 
routine skill in the art (see MPEP 2144.05 I and II). 

In addition, it would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate a sensing means including at least one reference 
cell (similar to that of GIOLMA) in the memory device of the above combination (for example, 
to obtain VERIFY DATA 0 in Fig. 3b of JONES, in the above combination), for the purpose of 
preventing a false reading of a data fuse (see for example GIOLMA, column 1, lines 66-68). 



Response to Arguments 

6. Applicant's arguments filed 01 July 2009 have been fully considered but they are not 
persuasive. 

In response to the applicant's argument, in the intervening paragraph between pages 5 
and 6, that the claimed range of < 2.5 nm achieves unexpected results relative to the prior art 
range, it appears that what the applicant describes as unexpected results, namely direct tunneling 
current and an after-programmed resistance of "an order of magnitude lower then [sic] 
conventional programmable anti-fuses," are primarily due to the fact that the oxide is about 20 
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Angstroms thick and thus inherent properties at such thickness. Therefore, when one of ordinary 
skill in the art selects a thickness < 2.5 nm as an optimum value in view of the GELSOMINI's 
teaching of an oxide thickness range "from about 2 to 10 nm," one would expect a direct 
tunneling current and an after-programmed resistance of an order of magnitude lower than that of 
conventional programmable anti-fuses (presumably with a thicker oxide), as a result of the oxide 
thickness. 

In response to the applicant's argument in the 1 st full paragraph on page 7, it is noted that, 
in the JONES/GELSOMNINI combination in which the memory element of JONES is 
substituted with the thin oxide gated "fuse" of GELSOMINI, the VERIFY DATA 0 signal in 
Fig. 3b of JONES (which is a signal from the memory element) is inherently determined by or 
based on a state of the electrical resistance of the "fuse," because the "fuse" is in a high 
resistance state before being programmed and in a low resistance state when programmed, 
representing binary logical states. Further, the DRO signal in Fig. 3b of JONES is an expected 
state for the VERIFY DATA 0 signal, and the XOR function of 380 would determine whether 
the VERIFY DATA 0 signal from the "fuse" matches the expected DRO signal (note that the 
output of the XOR function of 380 is low only when both inputs are the same). 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to J. H. Hur whose telephone number is (571) 272-1870. The 
examiner can normally be reached on M-F 8:00 AM - 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Elms can be reached on (571) 272-1869. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/757,259 Page 14 

Art Unit: 2824 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/J.H.Hur/ 11/6/2009 

Primary Patent Examiner, Art Unit 2824 



